[Molecular mechanisms in leukemogenesis].
Mutations in signal transduction molecules, which regulate cell differentiation and proliferation, are involved in the development of leukemia. Aberrations of receptor type tyrosine kinases are known to arise from FLT3 mutations in acute myeloid leukemia (AML) and myelodysplastic syndrome, and c-Kit mutations in mast cell tumors. BCR/ABL found in chronic myelogenous leukemia (CML) is a hallmark of the constitutively active forms of cytoplasmic tyrosine kinases. Downstream of the tyrosine kinase is the RAS GTP-binding protein, and genetic mutations related to this protein have been found in a wide variety of malignant tumors including hematopoietic tumors. In the nucleus, transcription factor-encoding genes are frequently detected as the targets of chromosomal translocations found in specific types of leukemias. For instance, the AML1 gene generates AML1/MTG8 chimera by t (8;21) translocation in AML (M2), AML1/EVI-1 chimera by t (3;21) translocation in blastic crisis of CML, and TEL/AML1 chimera in t (12;21) translocation (pre-B cell type acute lymphoblastic leukemia). Another example of abnormal transcription factors is PML/RAR alpha generated by t (15;17) translocation found in acute promyelocytic leukemia. Mutations or deletions of tumor suppressor genes are frequently found in cell cycle regulators such as p53, RB and p16 genes. Therefore, mutations of any molecules involved in the signal transduction pathways from growth factor receptors to inside the nucleus are thought to contribute to neoplastic transformation of hematopoietic cells.